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EXECUTIVE SUMMARY

This reportbuilds upon the body of workponsored by the Department of
Energy (DOE) LightWater Reactor SustainabiliftWRS) Flexible Power
Operation and Generation (FPO@pgramthat presentedyeneric probabilistic
risk assessments (PRASs) fbetaddition of a heat extraction system (HES) to
light-water react@[1] to support the céocationof ahigh temperaturydrogen
electrolyss facility (HTEF). Probabilistic and deterministitazards assessments
and risk analyseare leveraged throughout this rep&gveral improvements and
newanalysesre included irthis report. First, tygheramounts ofletail in the
specifications of thgenericHTEFs are used to produce scaled results fb0@
500 and 1000 MWhominalhydrogen production facilityAn additionalhazard
assessment of 10@@ of hydrogen storagse performedThe facility hazards
andfootprint are assessed to determine the safe distaga@ed for placement
near the ncear power planfNPP) Secondspecific designs for corresponding
HESsfor the different levels of support required by HiEEFs are analyzed in
the PRA model. Thirda hazards analysis tfie specifiedHTEFs leadsot only
to effects of theguantifiedrisk assessment for ttNPP, but also qualitative
hazards assessment fbe communityFinally, aseismic analysis arahigh
winds analysihiaveeachbeen added to the PRA

The results investigate the applicability of the potential licensing approaches
which do not require a full United Stat@gs.S.) Nuclear Regulatory Commission
(NRC) licensing review. The PRAs are generic and incligled assumptions.
TheHTEF design buil for this project has furthetiminated many conservative
assumptions from therior PRAs in this serigd]. The PRA results indicate that
the 10CFR 50.59 licensing approach is justified due to the minimal increase in
initiating event frequencies for all design basis accidents, with none exceeding
7.7. The PRA results for core damage frequency and large early release
frequency support the use dRC RegulationGuide 1.174 as further risk
information that supports a change without a full licensing amendment review.
Thehazard analyses aftRA confirmthe need foengineeedblastbarriers of
storage tanks and the common production header leaving the Hil&Razards
analyses and PRA also confimmith high confidencehat usng the assumptions
of design in this repothat the safety case for licensing an HES addgioth an
HTEF sitedwith its unprotectedigh-pressure stage componeh& meters
from theNPRd wansmission towers (thraost fragilestructure systemand
component)s strong
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FIl exi bl e Pl ant Operation

an

Expansion of Hazards and Pro
Assessment s -Waft ear LRegahctt or Coup
Electrolysis Hydrogen Produ

1. INTRODUCTION

This reportconsistof a collection ohazard analysebat supporthe modificationsof the nuclear
power plant (NPP) that arecessaryo supporthe placement of ao-locatedhigh temperature
electrolysis hydrogen production facilifdTEF). The identified hazards provide input to the probabilistic
risk assessment (PR model of thegenericNPP and HTEF facilitiesThefragility of the NPPstructures,
systems, and componeri&SCs)ombined withdeterministic consequence analysireused to risk
inform thesafe separatiodistance of the HTEF from thé P P ridost fragile SSC, thewitchyard
transmission toweA similar deterministic approach was also use@stimatdhe separation distanby
usingthe U.S. Nuclear Regulatofyo mmi s s i o n guatiofh GURIE }).9]1R]eModifications to
the NPPand exteral hazards from the HTEKereadded to existin@ RA models Both the deterministic
and probabilisticesultssupportthe licensing case for the proposed changes to the NPP and safe siting
distance of the HTEF.

1.1 Why Nuclear-Supported Hydrogen Generation?

The emerging gap between the growth of-d@patchable renewable energy generation and lagging
clean energy storage continues to contribute to the unproductive expansionaittiayeexcess clean
energygeneration. The overlapping impacttbé dominant clean generating sources (intermittent
renewables and baseload nuclear power) exacerbates this challenge during daHsrsthigeigand
cycles.

A contributing factor is that both intermittent renewables and baseload npolearhave inherent
flexibility constraints in their operational models. Nuclear power has significante@apotential to
change its longtandingoperational model by shifting generation output away from electrical generation
when there is no additional grid demanddtaan energy. During these times, nuclearldflexibly
produce reatime usable or storable clean energy to decarbonizing functions across the power, industrial,
and transportation sectors. Specifically, hydrogen by electrolysis as a flexible eneagyfsbra the
existing nuclear fleet has the potential to favorably influghesesectors as a storage medium and
energy carrier for excess intermittent carbi@e generation.

In recent years, theevelopmenbf watersplitting electrolysis systems hasdraticallyaccelerated
as the interest in clean hydrogen production and global decarbonization of transportatiomalinaiugtr
other sectors have increased. Electrolyzed hydrogen produced by renewablestantplerature
electrolysis (LTE) is alreadyneerging as a nederm clean storednergy carrier. This clean storage
capability will likely be an important and diversified national complement to limited renewable electricity
storage via Lithiurrlon batteriesind other emerging storage technologitigh-temperature steam
electrolysis (HTE) systems achieve relatively higher overall system efficiencies compared to LTE.
Nuclear generators are unique in their capability to deliver both clean electrical and heat enerdy output
the two components needed toguce clean, higefficiency hydrogen by HTE, shown kigurel-1.
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Figurel-1. Nuclear provides heat artectricity for hightemperature electrolysis.

The U.S. Department of Energ ©QE) support under theight Water Reactor Sustainability\VRS)
Flexible PowelOperations and GeneratiodfROQ Pathway atdaho National Laborator§tNL ) is
accelerating keyetthnology development in this area. The current LWRS R&D focus regarding
implementation of integrated hydrogen generation at nuclear facilities is being addressed through
exploration of practical preonceptual designpilot hydrogenprojects anddevelogment of likely
licensingsuccespaths consistent witthe United States Nuclear Regulatory Commis$iiRC)
requirements.

For the suggested change to ligat-water reactorl{WR) design and operation to be approved, the
NRC requires a demonstration thihe nuclear power plariNPP)safety will not be adversely affected. A
probabilistic risk assessment (PRA) is used to risk inform the decision for change acceptan®Rgy, the
PRA is a process by which risk is numerically estimated by computimrababilities of what can go
wrong and the consequences of those undesired events. The quantitative PRA results are compared to
NRC guidelines, which determine if the design and operation are safe enough for approval or if changes
need to be made to incemaits safety

1.2 PRA Role in Safety and Licensing of Nuclear Power Plant
Modifications

An LWR PRA is broken into three levelthe firstof whichanswers theisk-informedquestions
presentillOCFR5059, A Changes, Te s[R]sTheaemdestiBns porcentratecon thes 0
changes innitiating event frequencygf design basis eventswused by the proposed modificationke
Level 1PRA also determines overall core damage frequency (CDF) and large early frelgasecy
(LERF) which are metrics usedtimerisk-informedsupportof changes tticensing basisNRC
Regulation Guide 1.1788]. RG 1.174 can be used fasthersupporting informationo back updecisions
made in the 10 CFB0,59 process.

A Level 1 PRA estimates the frequency per year of @#nts This is done using two types of
logical structured event trees (ETs) and fault trees (FTs). An ET represents the possible pathways that
can occur due to an undesired outcome. The initial undesired event is called an initiating event (IE). After
the IE, the ET uses FT model results represgmesponding systems that prevent core damage. These
FTs are the top events of the ET. The ET sequence of events results in end states indicative of the reactor
state. The end state of interest here is core damage. All basic events of component actiaman
failures have associated probabilities of failure that are used in relation to one another as defined by the
logic trees. The sum of the probabilities associated with all the sequences leading to the core damage end
state represent the CDF.



Top-down methods are typically used to define IE frequencies by using data of recorded events to
calculate the event frequency.

The probability of failure for FT top events are calculated using a batomethod. Bottorup
methods rely on knowing the exact systeomponentry and controls that are then translated irfd a
Typically, this is accomplished by referencing a system piping and instrumentation diagram (P&ID) and a
list of operator actions, then identifying how each of those components and actiehiataula way
that leads to a failure event in the ET. The FTs are created and integrated into ETs by identifying within
which |E the system failure would be used, either as an initiator itself or as a modification to one of the
responding systems.

2. OBJECTIVE

The objective of thislocuments to further refine and expand upon the iniB&A[1]. This PRA
includes both boilingvater reactor (BWR) and pressurizedter reactor (PWR) generic models to
provide examplefor starting a sitespecific PRA. These PRAs include the risk assessmf proposed
design options for thermal transfer, direct electrical transferttardsizes of hydrogen electrolysis
facilities (100 MW, 500 MW, and 1000 MW ThePRA has also expanded to inclutkfined generic
hydrogen plant facilities fahe threesizes othydrogen facilitieshazards analysis of 1000 kg of
hydrogen storageffectsfrom seismic and wind events, and hazards analysis of the hydrogeagplant
they affect the local communignd econom of the operating utility

3. PROJECT SCOPE

The sope of this report is a Level 1 PRA that modelsdesign basi$E frequencies andsk of core
damage by quantifying the CDF associated witdifying the LWR to removheat from the process
steamand provide this heat and a dedicated electrical commeftdm theLWR to a high temperature
electrolysis facility (HTEF)Within the PRA, the HTEF and its electrical connection to the LWR is
treated as both a potential internal and external event hazard upon the LWR. The IE frequencies
associated with the aifidn of the proposed LWR heat extraction systems (HES) and the HTEF are
compared against the guidelines set in 10 CFR 50.59 and the CDF and LERF calculated from the PRA are
compared against the guidelines set in RG 1.174. Recommendations for the dipplatabe results to
this licensing path are given in this report.

The scope furthauses theletailedHTEF facilities at 2100 MW500 MW, and 1000 MW tperform a
hazards analysend facility siting analysis. The hazards analyses for tH&&#sprovide quantitative
input to the PRAf theNPPand qualitativaesults are usetd assess the risk tbélocal community and
the economics of thePP. Standoff distances aessessed, distandoff distanceare provided for
acceptableisk to theNPP.

Seismicand wind events a@ssessed to determiii@ny effects on the HTEF wiliffect theNPP.

Storage of hydrogen &D00Kg is alsoassesse@nd a standoff distanég providedfor acceptable
risk to theNPP.

4. SPECIFICATIONS OF THE SUPPORTED HYDROGEN FACILITY

Priorreports in this seridd] assumed hightemperaturghigh-pressure electrolysis module was the
bounding accident fad TEF. The modelingassumption wafor asingle macremoduleof the size of the
HTEF. While this was a&onservative start and providamitial positive answers to tHeensingguestions
in 10CFR 50.5%t a500 m standoff distance, it was desired toaythér ingeneric specification teefine



the hazards analysis and the P&# todetermine the effects tdrgerHTEF capacities and facility
footprints on th& placemennext to theNPP. Thearchitectural engineering firm of Sargénht. undy
(S&L) was contracted thelpdevelop a generie TEF for use in tts updated PRA.

The sizes of theHTEFs proposedre 100 MW, 500 MW, antl0OOMW nominal(MW.) energy
rating The referenceNPPis a3,650 MWthermal(MW,) plantthatprovidesl,200 MW electrigpower,
about 33% efficiency. Thpower rating®of the HTEF and th&lPP, along with thesteamextraction
percentage of the HES and location of the HES steafota@malyzel sizes ofHTEFs are summarized in
Table5-1.

S&L specifieda 100 MWiom HTEF for this reportin a report to the INL PRA teafd]. The100
MW om HTEF shown inFigure4-1 consists ofL..8 MW solid oxideelectrolyzercdl (SOEC)moduks
each within8 ft x 52 ft ventedcontainersTheSOEC modules are arrangedl0 MW blocksconsisting
of six 1.8 MW modulesach There were two layouts provided, one in a rectandatility layout and
one in asquardacility layout. Thedifferent layouts were requested to provide flexibility in siting
considerationsThe steam from thPPis delivered to the SOEGsom a common headeAfter the
steam isusedit is condensed andin through alemineralized wategslant in the balance ofant area.
Thedemineralized wates returned to th&lPPfor use in the reboileio againbecomehe steam supply
for theHTEF. The rectangular layous shown inFigure4-1. Thelow pressurg5 psimaximunmn)
hydrogenoutpus of the SOEC modules acembined in anodule blockheadeshown in redl Each
SOEC module has safety valveo isolate its hydrogen outpfrom theothermodules in case oflaak.
The hydrogen is run through a compression stage at the end of each modul&H#oc&dium pressure
(300 psi maximumheadeircollects the hydrogen compressed from the module blocks and delivers it to
the final canpression stag@ 500 psi)or pipeline transportatioand storageNote thatsafety valves
isolatesections of the pipintp help prevent cascadingaks andtheraccidents.

The INL team specified the 500 MWTEF in consultation witl8&L for architecturakngineering
and Sandia National Laboratories (SN accidenttonsequences of the desidgime most important
aspect of th&00 MW design is that the pipinig kept at the same diameters and volumes of@0eMW
designuntil thefacility output pipes are combined in an underground header immediately offsite of the
facility for transport to storag&his means that the same standoff distances used OehBIW HTEF
designcan be used iboththe 500 MW and 000MW designsThe samé 0 MW SOEC modul&locks
design is used for the 500 MW HTEkcept thaSOECmodule block are stacked to a second level to
save HTEF facility footprint sizexcludingtwo module blockswhich are at a single lev@figure4-2).
The 10 MW modues are kept ii00 MW piping configurations tkkeep thepipe sizes antdydrogen
volumesthe same as tHED0 MW HTEF. The fiveoutput pips are combined in a header underground
after the highpressure compression stag&kéep thenaximumhydrogen detonation accident
consequence #te same level as the 100 MW desighe 500 MW footprints shown inFigure4-2.

The1000MW HTEF consists of tw00 MW HTEFs feeding oa transport pipeline.
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5. NUCLEAR POWER PLANT MODIFICATIONS FOR A HYDROGEN
CUSTOMER

There are twdNPPsystem modifications proposethe firstis addingthe HES to extract thermal
power ancprovide it to the HTEFThe second iaddingcomponents tthe switchyardhecessary to
provide direct electrical coupling to the HFE

5.1 Nuclear Power Plant with Heat Extraction System and Collocated
High-Temperature Electrolysis Facility System Description

There arghreeconceptual designzoposedor the HES All designautilize a single stage reboilg)
thatarelocated adjacent to tharbine building[5] [6]. The difference betven the designs is the
difference in the locatioand numbeof the steam tap S&L recommended that tHE©0and 500MW nom
HTEFs usea steam tap after the high presgiit®) turbineand thata 1000MW nom HTEF HESuses a
steam tafpefore theHP turbine[5]. The power ratings for the proposed HTERsl themainsteam
extraction percentageare listedn Table5-1. A description of each design is provided below.

Site-specific HES desigiterationsshould followsimilar probabilistic analysis presented in this
report tomaintain theminimd increase irdesign basis accide(®BA) IE frequen@srequired by 10
CFR 50.59Section9.1).

Table5-1. Power ratings for pposed HTEFs andPP.

ProposedHTEF ReferenceNuclear Power Plant
MW nom MW ¢ MW ¢ Full MW % Steam Extraction HES Steam Tap
(MW HTEF/ MW { NPP)
100 100 25 3650 0.68% After first turbine
500 500 105 3650 2.88% After first turbine
1000 1000 205 3650 5.62% Beforethefirst
turbine
5.1.1 100 MWnom High-Temperature Electrolysis Facility Heat Extraction System

Design with 25 MW: Steam Delivery

TheHES forHTEFs up to500 MW omis shown inFigure5-1. Themaodifications required of thiPP
area steam taprior to the HP turbine, a control valsgstem controlled by thHdPP, steam piping
leading to @uilding adjacent to theurbine buildhg, steam connection @ reboilerfed by deionizedDlI)
waterfrom the HTEF steampiping leading to th&iTEF, and DI water piping returning from the HTEF
[5]. Thereboileris placed in its own building outside of the turbine buildimgspace consideration,
isolation for maintenance, and to protect the turbine builddgpment

The modificatios required of thé\PPfor a 100 MW.n HTEF are a steam tagifterthe HP turbine, a
control valve system controlled by tN&P, steam piping leading to a building adjacent to the turbine
building, steam connection to a reboiler fed by DI water from the H$team piping leading to the
HTEF, and DI water piping returning from the HT .
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The PRA requires a specification of the components added as a part of the modificatiddR® the
that affect the safety of the power plahihe diagram ol steam extractio line downstream from the HP
turbine leading to the reboiler is showrFigure5-2 [5]. The diameter of the pipingr the 100 MWom
HTEFis 10 in, 240 ft in length. This reswdin a maximum steam velocity of ~120 ft/séd., P2, B, and
P5 are each 1l long with two 90degee elbowsP4 i 200t long. A design pressure of 250 psig and
design temperaturegf 40C°F is assumed]lis the tap from the main steadPandJ5 are gate valvehat
are normally open in HES operation. J3 is a flow control valve with a constant pressure drop of 20 psig,
assumed to have no flestopping capability. J4 is a stop checkd¥yjrees globe valvdé is the inlet to
thereboiler The pi pe assumedddintthick Calcaum Silicate. The piping is located inside
the turbine building, with an assumed indoor temperature 6faf@l air velocity of 0.1 ft/sel6].

Since a failure irsteam extraction lines up to, and including, the reboildtsaffect the main steam
line of theNPPandlead to an increased risk to the NBRFT for the line is developeds shown in
Figure7-17.
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Figure5-2. 100 MWhom HTEF diagram of steam extraction piping to the reb¢8gr

Thereboilerrequired for heat transfer to the hydrogen production jgdotated within the NPP site
in areboilerbuilding adjacent to the turbine buildiri@efer toTable5-1, above The steam extraction
operation idike a lowturbine bypass. Since the amount of extracted sted@®£0.is much lower than
the typical capacity ahostNPP designs (25% or more), this extraction proegisiot affect normal
plant operation. This design is for extractirigh@W: of steam. Out of this 25 MWt power, 20 MWt is
used to generate hydrogen while the remaining 5 M\& margin to cover vanus thermal losses.

5.1.2 500 MWnom High-Temperature Electrolysis Facility Heat Extraction System
Design with 105 MW: Steam Delivery

The HES for a 500 M\Wm HTEF is shown irFigure5-3. The modifications required of tiéPPare
two steam taps after the HP turbine, a control valve system controlled NiPEsteam piping leading
to a building adjacent to the turbine builgi steam connection to two reboilers fed by DI water from the
HTEF, and steam piping leading to the HTEF, and DI water piping returning from the [H[lHRe
rebdlersareplaced intheir own building outside of the turbine building for space consideration, isolation
for maintenance, and to protect the turbine building equipment.
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The PRA requiresa specification of theomponents added agart of the modificatiof the NPP
that affect the safety of the power plahihe diagram ol steam extraction line downstream from the HP
turbine leading to the reboiler is showrFigure5-4 [5]. The diameter of the pipingeadel(P5) for the
500 MWhom HTEF is20in., 200+t in lengthwith 14-in. brarches from two tapsafter the HP turbinand
splitting agairto two reboilers, a total of 6f for each trainThis results in a maximum steam velocity of
150-ft/sec J1 and J21 are taps from the cold reheat discharge from thefre,J2 J7, J22,and JZ are
gate valveshat are normally open in HES operatid®dand 23 areflow control valves with a constant
pressure drop of 2fsig, assumed to have no flestopping capability. Jdnd J24s a stop check 90
degrees globe valvd8 and J28 are the inlets to the reboilers.

A failure inthe steam extractiosystemup to andncludingthe reboilerswill affect themain steam
line of theNPPandlead to an increased risk to the NAR FT for the line is developed as shown in
Figure7-18.
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Figure5-4. 500 MWhom HTEF dagram of steam extraction piping to tiedoiler[5].

Thereboiles required for heat transfer to the hydrogen picdibn plantarelocated within the NPP
sitein a reboiler building adjacent to the turbine build{figure5-3). The steam extraction operation is
like alow-turbine bypass. Since the amount of extracted st8a884) (Table5-1), is much lower than
the typical capacity of most NPP designs (25% or more), this extraction pwiltesst affect normal
plant operation. This design is for extractingl06 MW, of steam. Ouof this 105 MW, power,500 MW
is used to generate hydrogen while the remaining 5 W& margin to cover various thermal losses.

5.1.3 1000 MWnom High-Temperature Electrolysis Facility Heat Extraction
System Design with 205 MW Steam Delivery

It is importan to notethatunlike the 100 MWom and500 MWhom HTEF designsthe 1000MW nom
HTEF HES desigmvas not designed by&&.. It is a design using guidance of the gendagbut from
S&L, but the pipe sizing and length&respecified through engineering judgment by the INL PRA team.
A 15% steam extractiocase was modeled INL/EXT -21-63225, fiEvaluation of Different Levels of
Electric and Thermal Power Dispatch Using d{8cope PWR Simulatof7] wherea 20-in. steam pipe
was used. Theequired5.62%steamextraction for thel000MW nom HTEF is muchless tharthe 15%
steam extractiomodelin Referencg7]. The assumption is made tltiiding the cross sectional area of
the 20in.-diameter pipen half is a conservative estiteatodetermine thaize of steam pgrequired.
The result of this is a 1. pipe.Pipe lengttbefore the branches to the three reboilesassumedo be
the100 MW.om HTEF lengthwith an additiona#tO ft addedecause of the increased distatcthemain

11



steam lineThe ppe sizes andengths of theeboilerbranches were assumed tollZein., which is
slightly less thathe 500 MWhom HTEF because of the higher energy of the main steam

The HES fora 1000MWom HTEF up to is shown ifigure5-5. The modifications required of the
NPPare a steam tap prior to the HP turbine, a control valve system controlledNiyPRhsteam fping
leading to a building adjacent to the turbine building, steam connectibreweboileisfed by DI water
from the HTEF, steam piping leading to the HTEF, and DI water piping returning from the HTEF [5].
The reboiler is placed in its own buildingtside of the turbine building for space consideration, isolation
for maintenance, and to protect the turbine building equipment
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The PRA requires a specification of the components added as a part of modfitatteNPPthat
affecs the safety of the planEhown inFigure5-6 is the diagran of asteam extraction line downstream
from themain steamtapthatleads to thethreereboiles. The diametepiping for the L000MW nom HTEF
is 14in., 240-ft in length from the main steam tap thethreereboilerswhich are 12n. pipe branches of
a total of 66ft for each train. This results in a maximum steam velocityl®0-ft/sec.J1is a tapfrom
the main steam line prior to th#P turbine J2, &, J16, and JB are gate valvethat are normally open in
HES operationJ3 is aflow control valve with a constant pressure drop P2, assumed to have no
flow stopping capability. J4 is a stop checkd@yrees globe valvd7, J17,and 27 are the inlets to the
reboilers.

Since a failure irsteam extraction lines up t@and including, the reboilewsill affect the main steam
line of theNPPandlead to an increased risk to the NPP, a FT for the line is developed as shsigurén
7-19.

FCV

Steam
Reboilers

Figure5-6. 1000MW om HTEF diagram of steam extraction piping to the reboiler

Thereboilerrequired for heat transfer to the hydrogen production jgdotated within the NPP site
in a reboiler building adjacent to the turbine build{Rigure5-5). The steam extraction operatiorfiem
main steam and is like an auxiliargince the amount of extracted ste&n®®6) (Table5-1) is much
lower than the typical capacity of most NPP designs (25% or more), this extraction pritlaesisaffect
normal plant opet&n. This design is for extracting 002 MW; of steam. Out of thisG MW, power,
200 MW, is used to generate hydrogen while the remaining 5 M&margin to cover various thermal
losses.

5.2 Direct Electrical Connection

Refer toFigure5-7 andFigure5-8. The electrical connection to the HTgBes from dap just
outside of tle NPP mairgenerator stepp (GSU) transformeto the switchgear at the HTEFhe
transmission linglistances determined by the safe standoff distafioen the hazards analysiz45 kV
high-voltage linewith protection at eachné, a circuit breaker with manual disconnect switches on each
side andprimary andbackuprelays The first circuit breaker downstream of the tap palsbelectrically
separatethe transmission from the NPP switchyard breakgnment.As stated irSection 4.3.%f
Referencgs],i The new H2 power | ine has no effect on

14
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generatoautomatic voltge generator o adi ng, or the status of offsite
This eliminategheimpact of the transmission line &NPP safety systems that rely on offsite power.

A three winding steglown transformer steps the line voltage dowth®13.8kV medium voltage
required at the switchgefor the HTEF The svitchgear at the HTEF is interpreted as drawn, a circuit
breaker protected bus with four inputs on each windihg. transformers and generator circuit breaker
(GCB) also have primary and backup relagentrol panels and power for the reddyefore the
transmission line are within tidPP boundarandafter thesafe standoff distance tthnsmission line are
attheHTEF, | ab el e driguieB-2 Showdlthese gratectioms f&il an overcurrent event due
to loads at the medium voltage switchgear or either of the transfeftime resulting overcurrent felt at
the generator could caus¢ransient event at the NPP. This failure model is detail&bation7.1

Figure5-7. Transmissionine and portion of ring bus switglard arrangement at NR¥].
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